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Editorial on the Research Topic
Vitamin D Deficiency and Sufficiency in Reproduction and Bone Metabolism
Vitamin D (VD) is a steroid hormone with a well-established role in calcium metabolism, bone
modeling and remodeling metabolic disorders, autoimmune conditions and reproductive system
diseases (1). It is essential for maintaining mineral and skeletal internal milleu. VD is hormonally
active in the form of, ‘1,25-dihydroxyvitamin D (1,25(OH)2D)’, and is responsible for its
physiological actions facilitated by the VD receptor (VDR) (2). The role of VD in processes
leading to reproduction is further confirmed by distribution of VD receptors (VDR) in male and
female reproductive systems (3). Hypovitaminosis (less than 20ng/dL of VD) is considered a cause
of insulin resistance (IR), metabolic diseases, polycystic ovary syndrome, and impaired ovarian
responsiveness to assisted reproductive procedures.
An association of osteoarthritis, Type 2 Diabetes Mellitus and VD deficiency has been
documented (4). This Research Topic aimed to compile recent and novel research trends on the
role of VD deficiency and sufficiency in reproduction, bone and mineral diseases, VDR, VD binding
proteins, association of VD with reproductive hormones, oxidative stress, infertility and impact of
VD on bone, mineral health and fertility therapeutics. The articles submitted therefore focused on
various aspects of bone health concerning chronic kidney disease, cholecystectomies, and female
fertility during this process.
The article by Jafri et al. investigated important relationships between dietary status,
anthropometric measurements, bone mass and VD status in young, healthy medical students for
the first time from a lower-middle-income country (LMIC), Pakistan. It documents that lifestyle can
affect bone strength, quality and peak bone mass deposit in young adults. The medical students
(females) demonstrated low dietary intakes as well as insufficient bone parameters as compared to
males. The data suggested that modifying one’s lifestyle throughout adolescence may assist in
lowering the risk of osteoporosis and that calcaneal ultrasonography may be utilized to estimate
low Bone Mineral Density (BMD). With an earlier onset of osteoporosis in Pakistan, the study has
thus highlighted the importance of screening and detection of young adults who are prone to
osteoporosis. Consistent delivery of public health messages on accrual of peak bone mass through a
well-balanced diet and regular exercise which promotes bone development are needed. The results
are supported by literature which documents that VD levels <30 ng/ml had low BMD as detected by
calcaneal ultrasound; hence its role should be further explored (5).
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VD deficiency is widespread in women during their
reproductive lifespan. Animal studies suggest an in-depth
relationship of VD with the synthesis of hormones required for
reproduction. An article by Chu et al., published on our page,
compared total 25(OH)D and free 25(OH)D in a sizeable group of
the healthy reproductive-age women. This study observed the
association of total and free 25(OH)D with ‘endocrinological,
hematological and biochemical parameters. An inverse
correlation of “total and free 25(OH)D with free androgen index,
luteinizing hormone, testosterone, LH/FSH ratio, androstenedione,
and anti-Müllerian hormone” was noticed. Similarly, inverse
correlations with erythrocytes, high-sensitivity C-reactive protein
(hsCRP) and the number of leukocytes and a positive relationship
with few hematological parameters was observed in the study
population. A significant negative correlation of lowVD levels (≤30
nmol/l) with hs-CRP and WBC was reported in another study
conducted by Oliveria et al. (6)
Role of VD in blastocyst formation was established by Arnanz
et al. The article demonstrated an association of VD levels in
follicular fluid (FF) with status of blastocyst ploidy in patients
experiencing treatment for infertility. Patients with optimal levels
of VD had the likelihood of attaining euploid blastocyst in
comparison to patients who had VD deficiency. This suggests
the role of VD in the procurement of euploid blastocysts and
explains successful fertility outcomes as has been experienced by
researchers (7).
A Korean countrywide population-based cohort study (Lee
et al.) was also published. For this “nested case-control study”, the
researchers made use of data from the “Korean National Health
Insurance Corporation (NHIC) database”, containing information
on nearly 97% of the Korean population. In this study, 345,940
people from the Republic of Korea, over the age of 40 years who
had had a history of cholecystectomy during 2010 and 2015 were
enrolled. The study aimed to evaluate fracture risk in subjects who
gave history of cholecystectomy with a background relationship of
low VD and BMD in post cholecystectomy patients. They
concluded that individuals undergoing cholecystectomy were at
a higher risk of vertebral fractures at a younger age (<50yrs).
Literature supports the harmful effect of cholecystectomy on VD
status; however, the mechanistic relationship of VD absorption
with cholecystectomy and lower serum 25(OH)D levels needs
further elaboration (8–10).
An article published in the Research Topic collection by Tariq
et al. describes that VD and adipokines are involved in different
metabolic processes of the body involving the bone metabolism.
Resistin is a comparatively new adipokine that regulates BMD
and plays a function in bone remodeling. In postmenopausal
osteoporotic females, serum VD levels were lower in comparison
to serum resistin levels, and VD was declared to be a negative
predictor of increased serum resistin concentration. The research
proposes that hypovitaminosis D is a risk factor for IR
independent of adiposity (10).
FIGURE 1 | Impact of vitamin D in reproduction and bone health.
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In summary, this Research Topic higlighted the role of VD
in bone and reproductive health, including metabolic
and endocrine parameters (Figure 1). The presence of
high levels of VD in FF highlighted its role in fertility and
reproductive outcomes.
AUTHOR CONTRIBUTIONS
All authors reviewed and edited the manuscripts. They took part
in the write up of editorial. All authors contributed to the article
and approved the submitted version.
REFERENCES
1. Xu X, Hao Y, Qiao J. Research Progress on the Relationship Between Vitamin
D and Female Reproduction. Biomed J Sci Tech Res (2021) 33(3):25828–32.
doi: 10.26717/BJSTR.2021.33.005402
2. Christakos S, Li S, DeLa Cruz J, Verlinden L, Carmeliet G. Vitamin D and Bone.
Bone Regul Osteoporosis Ther (2020) 262:47–63. doi: 10.1007/164_2019_338
3. Chen Y, Zhi X. Roles of Vitamin D in Reproductive Systems and Assisted
Reproductive Technology. Endocrinology (2020) 161(4). doi: 10.1210/endocr/
bqaa023
4. Magapu V, Ramkiran B. The Value of Vitamin D in Patients With
Osteoarthritis and Type 2 Diabetes Mellitus: Українська Медична
Стоматологічна Академія. Adv Exp Med Biol (2020) 996:193–205. doi:
10.1007/978-3-319-56017-5_16
5. Pan T, Dasgupta A, Paul B, Bandyopadhyay L, Augustine ATV, Suman S.
Bone Health and its Association With Vitamin D and Other Covariates: A
Community-Based Study Among Women in a Rural Area of West Bengal.
Indian J Public Health (2020) 64(2):135. doi: 10.4103/ijph.IJPH_148_19
6. de Oliveira C, Biddulph JP, Hirani V, Schneider IJC. Vitamin D and
Inflammatory Markers: Cross-Sectional Analyses Using Data From the
English Longitudinal Study of Ageing (ELSA). J Nutr Sci (2017) 6. doi:
10.1017/jns.2016.37
7. Abdullah UH, Lalani S, Syed F, Arif S, Rehman R. Association of Vitamin D
With Outcome After Intra Cytoplasmic Sperm Injection. J Maternal Fetal
Neonatal Med (2017) 30(1):117–20. doi: 10.3109/14767058.2016.1163680
8. Cheng W-Z, Lin Y-L, Su Y-C, Lin M-C, Tseng C-H, Lin R-M, et al. Post-
Surgery Cholecystectomy, Hepatectomy, and Pancreatectomy Patients
Increase the Risk of Osteoporotic Vertebral Fracture. J Bone Mineral Metab
(2021) 39(2):174–85. doi: 10.1007/s00774-020-01129-7
9. Hollander D, Muralidhara K, Zimmerman A. Vitamin D-3 Intestinal
Absorption In Vivo: Influence of Fatty Acids, Bile Salts, and Perfusate pH
on Absorption. Gut (1978) 19(4):267–72. doi: 10.1136/gut.19.4.267
10. Ekiz T, Yeğen SF, Katar MK, Genç Ö, Genç S. 25-Hydroxyvitamin D Levels
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